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(FMO) and the cytochrome P-450 mooxygenases (P-450) [l] . The relative contribution of these enzyme systems to the oxidation of the vast majority of xenobiotics is unknown [l] .
Thioamide compounds, such as thioacetamide, thiobenzamide , ethionamide (ETH,2-ethyl-iso thionicotinamide) thionicotinamide (TNA) are all known to be substrates of the FM0 [1, 2, 3] . However the involvement of the P-450 monooxygenases cannot be ruled out as certain P-450 isoenzymes have been shown to play a role in thioamide S-oxidation [4, 5, 61 .
The aim of the current investigation was to determine the contribution of the FMO and P-450 monoxygenases to the microsomal S-oxidation of TNA and ETH.
The effects of NADPH, heat and various enzyme inhibitors were used in incubations with microsomes prepared from male Wistar rats [3] . The formation of thioamide S-oxide was determined by HPLC [7] and the results are presented in Table 1 .
In the absence of an NADPH regenerating system the formation of TNA and ETH S-oxides was significantly reduced. SKF 525A, metyrapone and n-octylamine, known inhibitors of the P-450 monoxygenases [8, 9] , did not have any significant effect on the S-oxidation of either TNA OK ETH by the liver microsomes, when added at a final concentration of 1mM. 
A:
Complete system: Microsomes, substrate, NADPH Regenerating System B:
Microsomes heated for 45 minutes, 37 C, prior to incubation n.d not detected.
Methimazole, a high affinity substrate for the FMO [ l o ] has been used as a substrate inhibitor in similar studies [11, 13] . Addition of methimazole (final concentration -ImM) to the microsomal incubation was shown to significantly decrease the S-oxidation of TNA and ETH.
N-Octylamine, a potent inhibitor of the P-450 monoxygenases [12] also increases FMO activity (2,131, but this, which is probably due to its binding to an effector site, only OCCUKS in microsomes prepared from porcine, hamster and guinea-pig liver. It has only marginal effects on this enzyme in rat, mouse and rabbit microsomes (14,151; this species dependence explains why noctylamine does not stimulate thioamide S-oxidation by rat liver microsomes.
The use of preheated microsomes (37 C, 45 minutes) [4] appeared to prevent the S-oxidation of TNA and ETH.
Preheating was carried out by employing conditions which completely destroy FMO activity but which have no effect on P-450 activity [ 4 ] . The use of heated microsomes to selectively distinguish between the involvement of the FMO and P-450 monooxygenase in metabolic oxidation reactions has been employed by a number of workers [3, 4, 16] .
The results, obtained from the use of selective monooxygenase inhibitors and heated microsomes, indicate that the S-oxidation of TNA and ETH by rat liver microsomes is mediated mainly by the FMO; this has also been demonstrated for a variety of other sulphur-containing xenobiotics [2, 17] . However, the role of certain P-450 isozymes in thioamide S-oxidation cannot be ruled out. The S-oxidation of thiobenzamide has recently been shown to be partly mediated by the acetone-inducible P450IIE1 isozyme which may be relatively unresponsive to the classical chemicals used as P-450 inhibitors. In the present study, S-oxidation of TNA was less affected by the standard inhibitors of P-450 oxidation. This may suggest that ETH is partly metabolised by P-450, as well as the FMO system, unlike TNA, or that different P-450 isoenzymes are involved for the two compounds.
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